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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the equipment which detects the 
location of the defective pixel of the solid state image sensor which has a defective pixel, and 
the equipment which detects the location of the unique defective pixel of an optical response 
about defective pixel detection equipment, the defective pixel detection approach, the image 
pick-up approach, image pick-up equipment, and a storage. 
[0002] 

[Description of the Prior Art] Solid state image sensors, such as CCD used for a video camera, 
an electronic "still" camera, etc., produce two or more defective pixels in the manufacture 
process. Therefore, he permutes the output of a defective pixel by the front-end pixel, or was 
trying to output the image which permutes by the average which is the perimeter pixel which a 
defective pixel touches, and does not have a defect. 

[0003] There are a white defect which produces a flake since the response of the dark current is 

n-^inly higher than the pixel of the perimeter, a black defect which produces a sunspot since the 

optical response of a pixel is lower than the pixel of the perimeter as these defects. 

[0004] Before, for detection of these defective pixel, the pixel which outputs unique level to the 

average value of the inside of a solid state image sensor or a circumference pixel to the value as 

compared with the threshold which gave fixed width of face was detected as a defective pixel. 

[0005] 

[Problem(s) to be Solved by the Invention] By the above detection approaches of a defective 
pixel, in order to detect a defect with an optical unique response, when the lighting of the 
uniform quantity of light was needed and abnormalities, such as spots, arose for the lighting, in 
spite of having been a normal pixel, it might be judged with the defect 

[0006] This invention aims at enabling it to detect a defective pixel with high precision in view of 
the above-mentioned trouble, without using the lighting of the uniform quantity of light 
[0007] 

[Means for Solving the Problem] In order to attain said purpose, the defective pixel detection 
equipment in connection with this invention A migration means by which are defective pixel 
detection equipment which detects the defective pixel of the solid state image sensor which has 
two or more pixels, and only the specified quantity moves said solid state image sensor in the 
predetermined direction. It is characterized by having the image pick-up control means which 
image pick-up actuation of said solid state image sensor is controlled [ control means ]. and 
makes image information generate, and a defective location detection means to detect the 
defective location of said solid state image sensor based on the image information outputted 
from said solid state image sensor. 

[0008] Moreover, the place by which it is characterized [ of the defective pixel detection 
equipment of this invention / other ] A migration means by which are defective pixel detection 
equipment which detects the defective pixel of the solid state image sensor which has two or 
more pixels, and only the specified quantity moves said solid state image sensor in the 
predetermined direction. The image pick-up control means which image pick-up actuation of the 
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solifl state image sensor moved by said migration means is controlled [ control means J, and 

mates two or more image information generate, A signal-processing means to process two or 

mori image information which said solid state image sensor outputs. It is characterized by having 

an image information storage means to memorize the image information outputted from said 

sigr^l-processing means, and a defective location detection means to detect the defective 

loce^ion of said solid state image sensor based on two or more image information read from said 

imafee information storage means. 

[006®] Moreover, the place by which it is characterized [ of the defective pixel detection 
equipment of this invention / other ] A defective candidate selection means to select the 
defective candidate of said solid state image sensor based on the image information said 
def^ptive location detection means was remembered to be by said image information storage 
me£^s. A defective candidate information storage means to memorize the defective candidate 
info&nation which said defective candidate selection means selected. It is characterized by 
having the defective positioning means which determines the defective location of said solid 
state image sensor, and a defective position-memory means to memorize the defective location 
of said solid state image sensor which said defective positioning means determined, based on the 
defective candidate information on said defective candidate information storage means. 
[0010] Moreover, the place by which it is characterized [ of the defective pixel detection 
equipment of this invention / other ] is characterized by having a movement magnitude direction 
decision means to determine the migration direction and movement magnitude of said migration 
means based on the defective candidate information which said defective candidate selection 
means selected. 

[0011] Moreover, the solid state image sensor with which the image pick-up equipment of this 
invention has two or more pixels and a migration means by which only the specified quantity 
moves said solid state image sensor in the predetermined direction. The image pick-up control 
means which image pick-up actuation of the solid state image sensor moved by said migration 
means is controlled [ control means ], and makes image information generate, A defective 
location detection means to detect the defective location of said solid state image sensor based 
on two or more image information incorporated while moving said solid state image sensor with 
said migration means, and to output defective positional information. It is characterized by having 
a defective pixel amendment means to amend a defective pixel based on the image information 
generated by said solid state image sensor, based on the defective positional information 
outputted from said defective location detection means. 

[0012] Moreover, the place by which it is characterized [ of the image pick-up equipment of this 
invention / other ] The solid state image sensor which has two or more pixels, and a migration 
means by which only the specified quantity moves said solid state image sensor in the 
predetermined direction. The image pick-up control means which image pick-up actuation of the 
solid state image sensor moved by said migration means is controlled [ control means ], and 
makes two or more image information generate. A signal-processing means to process the image 
information which said solid state image sensor outputs, and an image information storage means 
to memorize the image information which said signal-processing means outputted, A defective 
location detection means to detect the defective location of said solid state image sensor based 
on two or more image information incorporated while moving said solid state image sensor with 
said migration means. It is characterized by having a defective pixel amendment means to amend 
a defective pixel based on the image information generated by said solid state image sensor, 
based on the defective positional information outputted from said defective location detection 
means. 

[0013] Moreover, the place by which it is characterized [ of others of the image pick-up 
equipment of this invention ] A defective candidate selection means to select the defective 
candidate of said solid state image sensor based on the image information said defective location 
detection means was remembered to be by said image information storage means. A defective 
candidate information storage means to memorize the defective candidate information which said 
defective candidate selection means selected. It is characterized by having the defective 
positioning means which determines the defective location of said solid state image sensor, and 
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a defective position-memory means to memorize the defective location of said solid state image 
sensor which said defective positioning means determined, based on the defective candidate 
information on said defective candidate information storage means. 
[0014] Moreover, the place by which it is characterized [ of others of the image pick-up 
equipment of this invention ] is characterized by having a movement magnitude direction 
decision means to determine the migration direction and movement magnitude of said migration 
means based on the defective candidate information which said defective candidate selection 
means selected. 

[001 5] Moreover/the place by which it is characterized [ of the defective pixel detection 
approach of this invention ] The migration processing for which is the defective pixel detection 
approach using the solid state image sensor which has two or more pixels, and only the specified 
quantity moves said solid state image sensor in the predetermined direction. Image pick-up 
control processing in which control image pick-up actuation of the solid state image sensor 
moved by said migration processing, and two or more image information is made to generate. It is 
characterized by performing defective location detection processing in which the defective 
location of said solid state image sensor is detected based on two or more image information 
generated by said image pick-up control processing. 

[0016] Moreover, the place by which it is characterized [ of the defective pixel detection 
approach of this invention / other ] The migration processing for which is the defective pixel 
detection approach using the solid state image sensor which has two or more pixels, and only 
the specified quantity moves said solid state image sensor in the predetermined direction. The 
image pick-up processing which controls image pick-up actuation of said solid state image 
sensor, and signal processing which processes the image information which said solid state 
image sensor outputs. It is characterized by performing image information storage processing in 
which said image information by which signal processing was carried out is memorized, and 
defective location detection processing in which the defective location of said solid state image 
sensor is detected based on two or more incorporated image information while moving said solid 
state image sensor by said migration processing. 

[0017] Moreover, the place by which it is characterized [ of others of the defective pixel 
detection approach of this invention ] The defective candidate selection processing in which said 
defective location detection processing selects the defective candidate of said solid state image 
sensor based on the image information of said image information storage processing. Defective 
candidate information memory processing which memorizes the defective candidate information 
which said defective candidate selection processing selected. It is characterized by performing 
defective spotting processing in which the defective location of said solid state image sensor is 
determined, and defective position-memory processing in which the defective location of said 
solid state image sensor which said defective spotting processing determined is memorized, 
based on the defective candidate information on said defective candidate information memory 
processing. 

[0018] Moreover, the place by which it is characterized [ of others of the defective pixel 
detection approach of this invention ] is characterized by having the movement magnitude 
direction decision processing in which the migration direction and movement magnitude of said 
migration processing are determined based on the defective candidate information which said 
defective candidate selection processing selected. 

[0019] Moreover, the place by which it is characterized [ of the image pick-up approach of this 
invention ] The migration processing for which only the specified quantity moves the solid state 
image sensor which has two or more pixels in the predetermined direction. Image pick-up control 
processing in which control image pick-up actuation of the solid state image sensor nrioved by 
said migration processing, and image information is made to generate. The defective location 
detection processing which detects the defective location of said solid state image sensor based 
on two or more image information incorporated while moving said solid state image sensor by 
said migration processing, and outputs defective positional information. It is characterized by 
performing defective pixel amendment processing which amends a defective pixel based on the 
image information generated by said solid state image sensor based on the defective positional 
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infc^mation outputted from said defective location detection processing. 

[00?0] Moreover, the place by which it is characterized [ of the image pick-up approach of this 
invehtion / other ] The solid state image sensor which has two or more pixels, and the migration 
processing for which only the specified quantity moves said solid state image sensor in the 
predetermined direction, Image pick-up control processing in which control image pick-up 
acti^tion of the solid state image sensor moved by said migration processing, and two or more 
image information is made to generate, Signal processing which processes the image information 
whi^ said solid state image sensor outputs, and image information storage processing in which 
the image information which said signal processing outputted is memorized, Defective location 
detection processing in which the defective location of said solid state image sensor is detected 
bas||d on two or more image information incorporated while moving said solid state image sensor 
by ^aid migration processing. It is characterized by performing defective pixel amendment 
processing which amends a defective pixel based on the image information generated by said 
solid state image sensor based on the defective positional information outputted from said 
defective location detection processing. 

[0021] Moreover, the place by which it is characterized [ of the image pick-up approach of this 
invention / other ] The defective candidate selection processing which selects the defective 
candidate of said solid state image sensor based on the image information said defective location 
detection processing was remembered to be by said image information storage processing. 
Defective candidate information memory processing which memorizes the defective candidate 
information which said defective candidate selection processing selected. It is characterized by 
performing defective spotting processing in which the defective location of said solid state image 
sensor is determined, and defective position-memory processing in which the defective location 
of said solid state image sensor which said defective spotting processing determined is 
memorized, based on the defective candidate information on said defective candidate information 
memory processing. 

[0022] Moreover, the place by which it is characterized [ of the image pick-up approach of this 
invention / other ] is characterized by performing the movement magnitude direction decision 
processing in which the migration direction and movement magnitude of said migration 
processing are determined based on the defective candidate information which said defective 
candidate selection processing selected. 

[0023] Moreover, the place by which it is characterized [ of the storage of this invention ] is 
characterized by storing the program for making it function on a computer as said each means. 
[0024] Moreover, the place by which it is characterized [ of the storage of this invention / 
other ] is characterized by storing the program for making a computer perform the procedure of 
said the processing of each. 
[0025] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained at a 
detail, referring to an accompanying drawing. Drawin g 1 is the block diagram of the defective 
pixel detection equipment of this invention. As shown in drawing 1 , the solid state image sensor 
1 1 to be examined consists of a photo detector arranged in the shape of [ two or more ] a 
matrix, and is arranged on the migration means 12. 

[0026] As for the migration means 12, the actuation is controlled by the migration control means 
13, and drive control of the solid state image sensor 1 1 is carried out by the driving means 14. 
[0027] It is made to combine also with the migration control means 13, and the driving means 14 
is planning timing of a drive and migration. Said migration means 12 has structure to which the 
table which was made to drive a ball screw with SUTTEPPINGUMOTA or a servo motor, and 
fixed the solid state image sensor 1 1 is moved. 

[0028] And with the signal-processing means 15, analog-to-digital (A/D) conversion is carried 
out, and the signal outputted from a solid state image sensor 1 1 is memorized by 1 st image 
storage means 16a and 2nd image storage means 16b for every photography, respectively. In 
addition, with the gestalt of this operation, although two image storage means are illustrated, 
there should just be a predetermined capacity which does not limit to this number, of course and 
can memorize two or more images. These 1st and 2nd image storage means 16a and 16b are 
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specifically storages in which a read and write like RAM or HD is possible. 

[0029] A defective pixel detection means 17 to detect the defective pixel of a solid state image 

sensor 1 1 is set to the defective candidate selection means 18, and 1st defective candidate 

information storage means 19a and 2nd defective candidate information storage means 19b from 

the defective positioning means 20 and the defective position-memory means 21. Here, the 

defective pixel detection means 1 7 which consists of these is explained. 

[0030] The defective candidate selection means 18 compares the image memorized by the 1st 

aboye-mentioned image storage means 16a and 2nd image storage means I6b for every pixel 

which corresponds, respectively, and selects the defective pixel candidate of a solid state image 

[0031] The operation output outputted in this selection process is memorized by 1st defective 
candidate information storage means 19a and 2nd defective candidate information storage means 
19b. The defective positioning means 20 is measuring every [ / based on the defective candidate 
information memorized by 1st defective candidate information storage means 19a and 2nd 
defective candidate information storage means 19b. respectively ] pixel, respectively, and 
determines the location of a defective pixel. 

[0032] The location of the defective pixel determined here is memorized by the defective 
position-memory means 21. The defective positional information memorized by this defective 
position-memory means 21 can also be outputted to output units, such as for example. ROM 

baking equipment. , . ^ . . . , • j • o 

[0033] Here, the detection approach of a defective pixel is explained in detail using otawmg.^ • 
Drawing 2 (A) is a thing illustrating the output of the solid state image sensor 11 which has 
arranged the photo detector of 5x5 in the shape of a matrix, and the halftone dot section in 
drawing shows the output of the defective pixel of a solid state image sensor 11. 
[0034] Here, although the halftone dot shows the defective pixel in order to give explanation 
easy, the location of a defective pixel is not known in fact at this time. This output image is 
saved at 1st image storage means 16a. Incidentally, an upper left sunspot is described in order to 
make the zero of an image easy to understand. 

[0035] Next, if 1 pixel and a solid state image sensor 1 1 are moved to the right and an image is 
acquired as "shown in drawing 2 (B) for example, it will become the image which shifted by 1 pixel 
on the right of the coordinate of drayyjng.2 (A). This image is saved similariy at 2nd image storage 
means 16b. If difference is taken for every pixel which corresponds these two images, as shown 
in dr awing 2 (C), the image which shows a unique value to the location of the pixel corresponding 
to a defective pixel will be obtained. This image is saved at 1st defective candidate information 
storage means 19a. 

[0036] If a solid state image sensor 1 1 is moved to the left by 1 pixel and an image is shortly 
acquired as shown in drawin g 2 (D) for example, it will become the image which shifted by 1 pixel 
on the left of the coordinate of drawing_2 (A). This image is overwritten at 2nd image storage 

means 16b. j u • * 

[0037] If difference is taken for every pixel which corresponds this image and the image ot 
already acquired drawing 2 (A), as shown in drawin g 2 (E). the image which shows a unique value 
to the location of the pixel corresponding to a defective pixel will be obtained. This image is 
saved at 2nd defective candidate information storage means 1 9b. 

[0038] If an AND is taken for every image saved at 1st defective candidate information storage 
means 19a and 2nd defective candidate information storage means 19b, and image which 
corresponds drawing 2 (0) and (E) here, a defective pixel is detectable as shown in drawmg.? (F). 
The location of the detected defect is memorized by the defective position-memory means 21. 
[0039] Moreover, a value unique [ when a solid state image sensor 1 1 is moved in the direction 
in which a defective pixel continues as it is shown in drawing 3 (B). when a defective pixel exists 
continuously, as shown in dravying_3 (A) for example, as shown in drayying.3<C). the halftone dot 
section shows a unique value, but j since the pixel in the meantime took the difference of 
defective pixel values may not be shown. 

[0040] Moreover, since the difference of defective pixel values was taken as shown in drawing 3 
(E) also when it was made to move to hard flow as shown in drawing 3 (D). similariy a unique 
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value may not be shown. The location of a defective pixel cannot be pinpointed at all for the 
ANp of drayying„ 3 (C) and drawing 3 (E). 

[00^1] Then, an OR is taken and it saves at 1st defective candidate information storage means 
19a as a defective pixel candidate image as shown in drawing 3 (F). 

[0042] Next, as drawing 3 (B) and drawing 3 (D) are moved in the different direction, and are 
shoS^n in drayyring 3 (G) and it is shown in drayying 2 (H) when difference is taken for every pixel 
which corresponds this image and the image of already acquired drawing 2 (A), the image which 
shows a unique value to the location of the pixel corresponding to a defective pixel is obtained. 
[00^3] If an AND with drawing ^3 (F) which saved this image and point is taken, a defective pixel 
can^e determined as shown in drawing 3 (I). Thus, the movement magnitude direction decision 
me^s 22 is a means to determine the migration direction and movement magnitude that there 
are |^o detection remnants based on the defective candidate information detected by each 
processing. It combines also with the migration control means 13. and the movement magnitude 
direction decision means 22 specifies movement magnitude and a direction while having 
combined with the defective candidate selection means 18. 

[0044] Although the above explanation did not describe especially the count that acquires each 
image, the effect of random noise can be reduced by carrying out multiple-times acquisition also 
with each image, of course, and processing using the equalized image. 

[0045] Moreover, it is also possible to build this equipment into photography equipments, such as 
a video camera, and to use as equipment which detects the defective pixel produced after that, 
although it was not a defective pixel at the time of shop inspection. 

[0046] Drayying 4 is a flow chart which shows the procedure of the defective pixel detection 
approach mentioned above. As shown in drayying 4 , the defective pixel detection approach of the 
gestalt this operation performs migration processing at step S41, performs image pick-up 
processing at step S42, performs signal processing at step S43, performs image information 
storage processing at step S44, and performs defective location detection processing at step 
S45. 

[0047] Said migration processing is processing for which only the specified quantity moves said 
solid state image sensor 11 in the predetermined direction. Moreover, said image pick-up 
processing is processing which controls image pick-up actuation of said solid state image sensor 
1 1 , and acquires image information. 

[0048] Said signal processing is processing which performs predetermined signal processing to 
the image information which said solid state image sensor 1 1 outputs. Said image information 
storage processing is processing which memorizes the image information to which said signal 
processing was performed for a storage means. 

[0049] Said defective location detection processing is processing which detects the defective 
location of said solid state image sensor 1 1 based on two or more incorporated image 
information, moving said solid state image sensor 1 1 by said migration processing. 
[0050] The detail of said defective location detection processing is shown in dra wing 5 . As 
shown in drawin g 5 , defective location detection processing performs defective candidate 
selection processing (step S51). defective candidate information memory processing (step S52). 
defective spotting processing (step S53), and defective position-memory processing (step S54). 
[0051] Defective candidate selection processing selects the defective candidate of said solid 
state image sensor 1 1 based on the image information of said image information storage 
processing. Defective candidate information memory processing memorizes the defective 
candidate information selected by said defective candidate selection processing. 
[0052] Defective spotting processing determines the defective location of said solid state image 
sensor 1 1 based on the defective candidate information on said defective candidate information 
memory processing. Defective position-memory processing memorizes the defective location of 
said solid state image sensor 1 1 determined by said defective spotting processing. 
[0053] Moreover, in the gestalt of this operation, the movement magnitude direction decision 
processing in which the migration direction and movement magnitude of said migration 
processing are determined based on the defective candidate information selected by said 
defective candidate selection processing is performed. 
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[0054] Next, the image pick-up equipment and the image pick-up approach of this invention are 
explained, referring to drawing 6 - drawing 10 . Drawing 6 is the block diagram showing the 
important section configuration of the image pick-up equipment in the gestalt of this operation. 
In addition, in drawing 6 , the sign same about the same configuration as dravying j„ is attached, 
and detailed explanation is omitted. 

[0055] The image pick-up equipment of the gestalt of this operation possesses the defective 
amendment means 218, and he is trying to output the image which amended the defective pixel 
to the image output means 219. as shown in drawingjS . Said defective amendment means 218 
amends a defective pixel based on the image memorized by the 1st and 2nd image storage 
means 16a and 16b and the information memorized by defective position-memory means 21 by 
which the location of the defective pixel of a solid state image sensor 1 1 was memorized. 
[0056] Drayying 7 is used for below and the amendment approach of a defective pixel is explained 
to it Prawing 7 is a thing illustrating the output of the solid state image sensor 1 1 which has 
arranged the photo detector of 5x5 in the shape of a matrix, and 221 and 222 show the defective 
pixel of an image sensor. 

[0057] If it outputs without amending the acquired image, it will become the image which 
produced the defect in the location of the defective pixels 221 and 222. Then, if 1 pixel and a 
solid state image sensor 11 are moved and an image is acquired as shown in drayying 7 (B) for 
example, it will become the image by 1 pixel deviated from a front image. 

[0058] An image (the thin halftone dot showed the defective location of a basis) without a defect 
can be obtained by inserting the pixel value of another side in one defective pixel for these two 
images, as shown in draw ing 7 (C). moreover ~ for example, the pixel without a defect can 
reduce the noise produced at random with outputting the average of the pixel of drayying 7 <A) 
and drayyingj (B). However, in drawing 7 (C). since it was made to move and a pixel does not 
exist the pixel of a left end single tier will output a pixel value as it is here. 
[0059] If a solid state image sensor 1 1 is moved in the continuous direction as shown in drayying 
8 (B) when a defective pixel continues, as shown in drawmg S (A), the part which cannot be 
amended as shown in drayying_ 8 (B) ' will arise. However, a defective pixel can be amended, if a 
solid state image sensor 1 1 is moved in the different direction from a defective pixel as shown in 
drayying„8 (C) (the thin halftone dot showed the defective location of a basis). 
[0060] The movement magnitude direction decision means 22 shown in drayying^ is a means to 
determine the movement magnitude and the migration direction of a solid state image sensor 11 
based on the defective positional information memorized by the defective position-memory 
means 21. Although that from which a defective pixel does not change with time can determine 
the migration direction and movement magnitude beforehand, when a defective pixel arises with 
time, it functions as an effective means. 

[0061] Moreover, when dotted with two or more defective pixels, the defective pixel after 
migration determines that the migration direction and movement magnitude will not correspond 
to other defective pixels. The movement magnitude direction decision means 22 is combined also 
with the defective amendment means 218 while having combined with the migration control 
means 13. This is for the pixel to which it is made to correspond with the migration direction and 
movement magnitude to change. 

[0062] Since the image pick-up equipment of the gestalt of this operation amended the defective 
pixel as mentioned above, even if a defective pixel is in a solid state image sensor 1 1 , the image 
which amends it good and does not have a defect can be outputted. 

[0063] Drawing 9 is a flow chart which shows the procedure of the image pick-up approach 
mentioned above. As shown in drawing_9 . the image pick-up approach of the gestatt this 
operation carries out the processing which displays in the image which performed image pick-up 
control processing at migration processing and step S92, and it performed signal processing at 
step S93 by step S91, and carried out at image-information storage processing and step S95 by 
step S94. and carried out [ approach ] defective amendment at defective pixel amendment 
processing and step S97 in defective location detection processing and step S96. 
[0064] Said migration processing is processing for which only the specified quantity moves the 
solid state image sensor which has two or more pixels in the predetermined direction. Said image 
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pic^"up control processing is image pick-up control processing in which control image pick-up 
actfjation of the solid state image sensor moved by said migration processing, and two or more 
im^e information is made to generate. 

[0065] Said signal processing is a step which performs predetermined signal processing to the 
ima^e information which said solid state image sensor outputs. Said image information storage 
processing is processing which memorizes the image information which said signal processing 
outbutted. 

[0066] Said defective location detection processing is processing which detects the defective 

loca)tion of said solid state image sensor based on two or more image information incorporated 

whii^ moving said solid state image sensor by said migration processing. 

[0067] Moreover, said defective pixel amendment processing is processing which amends a 

def^tive pixel based on the image information generated by said solid state image sensor based 

on defective positional information outputted from said defective location detection 

processing. 

[0068] Moreover, said defective location detection processing consists of four steps, as shown in 
the flow chart of drawing 10 . That is. defective candidate selection processing is performed at 
step SI 01. defective candidate information memory processing is performed at step SI 02, 
defective spotting processing is performed at step SI 03. and defective position-memory 
processing is performed at step SI 04. 

[0069] Said defective candidate selection processing selects the defective candidate of said 
solid state image sensor based on the image information memorized by said image information 
storage processing. And the migration direction and movement magnitude of said migration 
processing are determined based on the selected defective candidate information. Said defective 
candidate information memory processing memorizes the defective candidate information which 
said defective candidate selection processing selected. 

[0070] (Gestalt of other operations of this invention) Even if it applies this invention to the 
system which consists of two or more devices (for example, a host computer, an interface 
device, a reader, a printer, etc.), it may be applied to the equipment which consists of one 
device. 

[0071] Moreover, so that the function of the gestalt of operation mentioned above may be 
realized and various kinds of devices may be operated As opposed to the computer in the 
equipment connected with said various devices, or a system The program code of the software 
for realizing the function of the gestalt of said operation is supplied. What was carried out by 
operating said various devices according to the program stored in the computer (CPU or MPU) 
of the system or equipment is contained under the category of this invention. 
[0072] Moreover, the function of the gestalt of operation which the program code of said 
software itself mentioned above in this case will be realized, and the storage which stored the 
means for supplying that program code itself and its program code to a computer, for example, 
this program code, constitutes this invention. As a storage which memorizes this program code, 
a floppy disk, a hard disk, an optical disk, a magneto-optic disk, CD-ROM. a magnetic tape, the 
memory card of a non-volatile, ROM, etc. can be used, for example. 

[0073] Moreover, by performing the program code with which the computer was supplied, also 
when [, such as OS (operating system) or other application software with which the function of 
the gestalt of the above-mentioned operation is not only realized, but the program code is 
working in a computer. ] the function of the gestalt of the above-mentioned operation is realized 
jointly, it cannot be overemphasized that this program code is contained in the gestalt of 
operation of this invention. 

[0074] Furthermore, after stored in the memory with which the functional expansion unit by 
which the supplied program code was connected to the functional add-in board and the 
computer of a computer is equipped, also when the function of the gestalt of operation which 
performed a part or all of processing that CPU with which the functional add-in board and 
functional expansion unit are equipped based on directions of the program code is actual, and 
mentioned above by the processing is realized, rt cannot be overemphasized that it is contained 
in this invention. 
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[0075] 

[Effect of the Invention] Since according to the defective pixel detection equipment of this 
invention two or nnore image information is incorporated and the defective location of said solid 
state image sensor was detected based on said incorporated image information, moving a solid 
state image sensor, as explained above, while being able to detect a defective pixel and being 
able to simplify the configuration of defective pixel detection equipment without using the 
lighting of the uniform quantity of light, exact defective pixel detection can be performed. 
[0076] Moreover, since according to the image pick-up equipment of this invention the defective 
location of said solid state image sensor is detected based on two or more image information 
incorporated while only the specified quantity moved the solid state image sensor which has two 
or more pixels in the predetermined direction and the defective pixel was amended based on the 
detection result, even if a defective pixel is in a solid state image sensor, it becomes possible to 
amend good, and the image of high quality without a defect can be outputted. 

[Translation done.] 
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♦ NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 :Mc3Me shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Glaim(s)] 

[Claim 1] The defective pixel detection equipment characterized by to have a migration means to 
by.which are defective pixel detection equipment which detects the defective pixel of the solid 
state image sensor which has two or more pixels, and only the specified quantity moves said 
solid state image sensor in the predetermined direction, the image pick-up control means which 
image pick-up actuation of said solid state image sensor controls [ control means ], and make 
image information generate, and a defective location detection means detect the defective 
location of said solid state image sensor based on the image information outputted from said 
solid state image sensor. 

[Claim 2] A migration means by which are defective pixel detection equipment which detects the 
defective pixel of the solid state image sensor which has two or more pixels, and only the 
specified quantity moves said solid state image sensor in the predetermined direction. The image 
pick-up control means which image pick-up actuation of the solid state image sensor moved by 
said migration means is controlled [ control means ], and makes two or more image information 
generate. A signal-processing means to process two or more image information which said solid 
state image sensor outputs, Defective pixel detection equipment characterized by having an 
image information storage means to memorize the image information outputted from said signal- 
processing means, and a defective location detection means to detect the defective location of 
said solid state image sensor based on two or more image information read from said image 
information storage means. 

[Claim 3] A defective candidate selection means to select the defective candidate of said solid 
state image sensor based on the image information said defective location detection means was 
remembered to be by said image information storage means. A defective candidate information 
storage means to memorize the defective candidate information which said defective candidate 
selection means selected. The defective positioning means which determines the defective 
location of said solid state image sensor based on the defective candidate information on said 
defective candidate information storage means, Defective pixel detection equipment according to 
claim 2 characterized by having a defective position-memory means to memorize the defective 
location of said solid state image sensor which said defective positioning means determined. 
[Claim 4] Defective pixel detection equipment according to claim 3 characterized by having a 
movement magnitude direction decision means to determine the migration direction and 
movement magnitude of said migration means based on the defective candidate information 
which said defective candidate selection means selected. 

[Claim 5] The solid state image sensor which has two or more pixels, and a migration means by 
which only the specified quantity moves said solid state image sensor in the predetermined 
direction. The image pick-up control means which image pick-up actuation of the solid state 
image sensor moved by said migration means is controlled [ control means ]. and makes image 
information generate. A defective location detection means to detect the defective location of 
said solid state image sensor based on two or more image information incorporated while moving 
said solid state image sensor with said migration means, and to output defective positional 
information. Image pick-up equipment characterized by having a defective pixel amendment 
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medThs to amend a defective pixel based on the image information generated by said solid state 
ima^e sensor, based on the defective positional information outputted from said defective 
loca1:ion detection means. 

[Claim 6] The solid state image sensor which has two or more pixels, and a migration means by 
whi(^h only the specified quantity moves said solid state image sensor in the predetermined 
direction. The image pick-up control means which image pick-up actuation of the solid state 
imagie sensor moved by said migration means is controlled [ control means ], and makes two or 
morg image information generate. A signal-processing means to process the image information 
which said solid state image sensor outputs, and an image information storage means to 
menriorize the image information which said signal-processing means outputted. A defective 
location detection means to detect the defective location of said solid state image sensor based 
on two or more image information incorporated while moving said solid state image sensor with 
said^jnigration means. Image pick-up equipment characterized by having a defective pixel 
amendment means to amend a defective pixel based on the image information generated by said 
solid state image sensor, based on the defective positional information outputted from said 
defective location detection means. 

[Claim 7] A defective candidate selection means to select the defective candidate of said solid 
state image sensor based on the image information said defective location detection means was 
remembered to be by said image information storage means, A defective candidate information 
storage means to memorize the defective candidate information which said defective candidate 
selection means selected. Image pick-up equipment according to claim 6 characterized by having 
the defective positioning means which determines the defective location of said solid state image 
sensor, and a defective position-memory means to memorize the defective location of said solid 
state image sensor which said defective positioning means determined, based on the defective 
candidate information on said defective candidate information storage means. 
[Claim 8] Image pick-up equipment according to claim 7 characterized by having a movement 
magnitude direction decision means to determine the migration direction and moveiment 
magnitude of said migration means based on the defective candidate information which said 
defective candidate selection means selected. 

[Claim 9] The migration processing for which is the defective pixel detection approach using the 
solid state image sensor which has two or more pixels, and only the specified quantity moves 
said solid state image sensor in the predetermined direction. Image pick-up control processing in 
which control image pick-up actuation of the solid state image sensor moved by said migration 
processing, and two or more image information is made to generate, The defective pixel 
detection approach characterized by performing defective location detection processing in which 
the defective location of said solid state image sensor is detected based on two or more image 
information generated by said image pick-up control processing. 

[Claim 1 0] The migration processing for which is the defective pixel detection approach using the 
solid state image sensor which has two or more pixels, and only the specified quantity moves 
said solid state image sensor in the predetermined direction, The image pick-up processing 
which controls image pick-up actuation of said solid state image sensor, and signal processing 
which processes the image information which said solid state image sensor outputs. The 
defective pixel detection approach characterized by performing image information storage 
processing in which said image information by which signal processing was carried out is 
memorized, and defective location detection processing in which the defective location of said 
solid state image sensor is detected based on two or more incorporated image information while 
moving said solid state image sensor by said migration processing. 

[Claim 11] The defective candidate selection processing in which said defective location 
detection processing selects the defective candidate of said solid state image sensor based on 
the image information of said image information storage processing. Defective candidate 
information memory processing which memorizes the defective candidate information which said 
defective candidate selection processing selected, Defective spotting processing in which the 
defective location of said solid state image sensor is determined based on the defective 
candidate information on said defective candidate information memory processing. The defective 
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pixel detection approach according to claim 10 characterized by performing defective position- 
memory processing in which the defective location of said solid state image sensor which said 
defective spotting processing determined is memorized. 

[Claim 12] The defective pixel detection approach according to claim 11 characterized by having 
the movement magnitude direction decision processing in which the migration direction and 
movement magnitude of said migration processing are determined based on the defective 
candidate information which said defective candidate selection processing selected. 
[Claim 13] The migration processing for which only the specified quantity moves the solid state 
image sensor which has two or more pixels in the predetermined direction. Image pick-up control 
processing in which control image pick-up actuation of the solid state image sensor moved by 
said migration processing, and image information is made to generate. The defective location 
detection processing which detects the defective location of said solid state image sensor based 
on two or more image information incorporated while moving said solid state image sensor by 
said migration processing, and outputs defective positional information. The image pick-up 
approach characterized by performing defective pixel amendment processing which amends a 
defective pixel based on the image information generated by said solid state image sensor based 
on the defective positional information outputted from said defective location detection 
processing. 

[Claim 1 4] The solid state image sensor which has two or more pixels, and the migration 
processing for which only the specified quantity moves said solid state image sensor in the 
predetermined direction. Image pick-up control processing in which control image pick-up 
actuation of the solid state image sensor moved by said migration processing, and two or more 
image information is made to generate. Signal processing which processes the image information 
which said solid state image sensor outputs, and image information storage processing in which 
the image information which said signal processing outputted is memorized, Defective location 
detection processing in which the defective location of said solid state image sensor is detected 
based on two or more image information incorporated while moving said solid state image sensor 
by said migration processing. The image pick-up approach characterized by performing defective 
pixel amendment processing which amends a defective pixel based on the image information 
generated by said solid state image sensor based on the defective positional information 
outputted from said defective location detection processing. 

[Claim 1 5] The defective candidate selection processing which selects the defective candidate 
of said solid state image sensor based on the image information said defective location detection 
processing was remembered to be by said image information storage processing. Defective 
candidate information memory processing which memorizes the defective candidate information 
which said defective candidate selection processing selected. The image pick-up approach 
according to claim 14 characterized by performing defective spotting processing in which the 
defective location of said solid state image sensor is determined, and defective position-memory 
processing in which the defective location of said solid state image sensor which said defective 
spotting processing determined is memorized, based on the defective candidate information on 
said defective candidate information memory processing. 

[Claim 16] The image pick-up approach according to claim 15 characterized by performing the 
movement magnitude direction decision processing in which the migration direction and 
movement magnitude of said migration processing are determined based on the defective 
candidate information which said defective candidate selection processing selected. 
[Claim 17] The storage characterized by storing the program for making it function on a 
computer as each means of a publication in any 1 term of claims 1-8. 

[Claim 18] The storage characterized by storing the program for making a computer perform the 
procedure of each processing of a publication in any 1 term of claims 9-16. 

[Translation done.] 
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* NOTICES* 

JPO and HCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Dravying 1] It is the block diagram showing the gestalt of operation of the defective pixel 
detection equipment of this invention. 

[Drayving 2] It is the explanatory view of the detection approach of a defective pixel. 
[Drawing.3] It is drawing explaining the migration direction of a solid state image sensor. 
[Dravying 4^ It is the flow chart which shows an example of the defective pixel detection 
approach. 

[ Drawi ng 5] It is a flow chart explaining defective location detection processing. 
[Drayying 6] It is the block diagram showing the gestalt of operation of the image pick-up 
equipment of this invention. 

[Drayying 7] It is the explanatory view of the detection approach of a defective pixel. 
[Drayying 8] It is drawing explaining the migration direction of a solid state image sensor. 
[Drawing 9] It is the flow chart which shows an example of the defective pixel amendment 
approach. 

[Dnamng J 0] It is a flow chart explaining defective location detection processing. 
[Description of Notations] 

1 1 Solid State Image Sensor 

12 Migration Means 

13 Migration Control Means 

14 Driving Means 

1 5 Signal-Processing Means 

16 Image Storage Means 

1 7 Defective Pixel Detection Means 

18 Defective Candidate Selection Means 



[Translation done.] 
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